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The ingestion of airborne lead fallout is the mechanism responsible for increased
lead body burdens found in 10 urban Connecticut children. The mean indoor lead levels
found in housedust was 11,000 4tg/g; highest concentrations occurred on windowsills and
in floor dust. The mean lead content of Hartford street dirt was 1,200 ,ug/g; levels
were highest near the street and next to the buildings. The mean lead concentration
of hand samples taken from the subject children was 2,400 ,ug/g; the mean weight of
hand samples was 11 mg. The concentration of lead in dirt and househould dust was
high enough to theoretically result in excessive lead accumulation in young children
who are putting their dusty, dirty hands in their mouths during play. While we believe
that lead emitted from automobiles contributes significantly to air, dirt and dust lead
levels the environmental impact of reducing or eliminating lead from gasoline is not
yet completely understood.

In 1971, nearly 25% of urban 1-5 year
olds from low income families attending the
University of Connecticut clinics had blood
lead levels >40 jug-%o and 2-3%o had levels
>60 Ug- %. Rural children of comparable age
attending well child clinics in Dutchess
County, New York, and Litchfield County,
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Connecticut, had only a 9%7o prevalence of
blood lead levels >40 1kg-%. Mean blood lead
levels in the two groups were 32 and 21
jMg-%, respectively. Although ingestion of old
leaded paint was probably a significant
factor among the children with lead levels
>60 1Lg-% in the urban group and >40
jug-% in the rural group, many of the urban
children with blood lead levels of 40-60 ug-%
had no history of pica for paint, nor was
leaded paint (defined as >1%b lead) found
in the dwellings. There was no rural counter-
part for this group. (1) These data have lead
to a reconsideration of the potential sources
of environmental lead other than leaded paint
among those urban children whose blood

May 1974 99



lead levels are in the 40-60 jug-% range
(borderline elevated).
During the summer of 1973, the role of

atmospheric lead and lead fallout into dust
and dirt was investigated among 10 chil-
dren whose average age was 4 1/3 years and
who had chronically elevated lead levels
(40-120 jug-%) for 6-24 months. Half of
this group had levels > 80 jAg-% more than 3
months previous to initiation of the present
study and required chelation therapy. All
had blood lead levels of >40 jug-% when
the present study was initiated. A history
of pica in the past was obtained for all but
one child. Where a source of leaded paint
had been found previously in the environ-
ment, corrective measures had been taken.
Thus, continuing exposure to leaded paint
was believed to have been eliminated and yet
blood lead levels remained significantly ele-
vated.
The types of data obtained in the present

investigation included the following: (1) ob-
taining surface dirt and dust samples (10
of each type) where children played on pre-
weighed self-adhesive labels by pressing the
labels on the surface (single, localized appli-
cation and analyzing for quantity of lead in
the particles which adhered (2); (2) ob-
taining a sample of dirt from hands of the
10 study children and 12 siblings and play-
mates in the same manner as above; and
(3) observations of 3-6 hr duration of nor-
mal play, with emphasis on documentation
of frequency of children putting hands or
nonfoods in their mouths.

Laboratory Analyses
All environmental samples were tested for

lead content at the Connecticut State De-
partment of Health Laboratory by the
atomic absorption spectroscopy technique.

Results
The mean lead level for 94 samples of

outdoor dirt near 13 dwellings was 1200
ug/g. The levels were highest near the street
and next to the buildings. The mean level
of lead in household dust was 11,000 ,g/g.

The highest concentrations occurred on win-
dowsills and in floor dust. The lowest con-
centrations of lead in dirt and dust were
in and around a city housing project where
there was little traffic, while the highest
concentrations in dirt and dust were found
in and around the residence of one child
whose house was on a heavily trafficked
thoroughfare. The mean lead concentration
of hand samples from the 22 children was
2400 FLg/g; the mean weight of hand sam-
ples was 11 mg.

Nine of the 10 study children exhibited
some degree of excessive "mouthing" be-
havior. Three children were observed to have
their hands or nonfood items in the mouth
at least 50%'of the time.

Comments

It is believed that fallout of lead from
the air is a significant contributor to the lead
present in dirt and dust found in urban
streets, parks, and homes. The mean lead
content of the indoor dust samples was
greater than 10 times the level found in
outdoor dirt. Dust from pulverized leaded
paint chips, sbnall paint chips themselves,
in addition to different mechanisms and
rates of removal (e.g., wind and rain out-
doors, housekeeping procedures indoors) may
have caused the higher lead levels found in
indoor dust; however, high lead concentra-
tions were found in dust on unpainted in-
door surfaces suggesting contamination
from outside. Results in the present investi-
gation for lead in urban dirt are within
the range of those reported by Hunt (3),
while the findings in the house dust sample
parallel those of Sayre et al. (4).
The findings of the present study have

clear health implications. It has been esti-
mated that the maximum permissible daily
intake (MPDI) of lead in preschool age
children before accumulation occurs is
between 70 to 500 Ag (Table 1). If
a small child playing in dirt having a lead
concentration of 1200 fAg/g puts his fingers
or hands in his mouth 10 times a day each
time ingesting about 10 mg of dirt, he would
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Table 1. Maximum permissible daily lead intake (MPDI).

MPDI, &g
Adult Child (2 yr) Comment Reference

300 Total intake, includes air intake of 6 iAg (5)
600 Ingested (6)

133 Ingested (7)
430 (7 4Ag Pb/kg 90 ' Ingested foodstuffs; 10% absorption and re- (8)
body weight) tention rate; any increase in lead intake

from drinking water or air would reduce
this allowable level

125 a (10,g Pb/kg Total intake (ingested and inhaled) (9)
body weight)

280 (4 iAg Pb/kg 50 a Total absorbed intake, if one assumes a 10% (10)
body weight) absorption and retension rate, this corre-

sponds to a total lead intake for 2-yr old
child of 500 jsg

a Assumed body weight of 2-yr-old child is 12.5 kg.

theoretically ingest 120 ug of lead. Substitut-
ing household dust with 11,000 pug/g of lead
would result in 1100 ug ingested, more than
twice the highest MPDI.

Consequently, it is quite possible for a
young child who is frequently putting his
hands in his mouth during play in a heavily
leaded environment to ingest execessive
quantities of lead and accumulate an in-
creased body burden of lead.

Summary and Conclusions

An attempt was made to evaluate the role
of airborne lead and its subsequent fallout
in the production of increased lead burden
in 10 urban children. The concentration of
lead in dirt and household dust was high
enough to theoretically result in excessive
lead accumulation in young children who
are putting dusty, dirty hands in their mouths
during play. While we believe that lead
emitted from automobiles contributes signi-
ficantly to air, dirt, and dust lead levels
the environmental impact of reducing or
eliminating lead from gasoline and replacing
lead with nonleaded additives is not yet
completely understood; certainly one alterna-
tive solution to removing lead from gaso-
line is to institute a mass transit system
that significantly reduces inner city traffic
density.
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